By using the orthogonal experiment design method, the optimum mix ratio of polymer modified mortar was selected, the influence regularity of polymer dosage on the durability of modified mortar was studied, and the modification mechanism of polymer was analyzed. The experimental results show that the larger the polymer content, the smaller the water absorption rate of modified mortar, the stronger the frost resistance, the lower the quality and strength loss of the modified mortar after 100 times freeze-thaw cycle. The permeability pressure of the modified mortar increases gradually with the increase of polymer content, and the depth of carbonation becomes shallow. The durability of polymer-modified mortar is best when the ratio of ash to sand is 0.375, the ratio of poly to ash is 13%, and water cement ratio is 0.38 1 .
INTRODUCTION
The leakage of building materials seriously affects the service life of buildings, according to China Construction Waterproof NET [1] released the National Building leakage Status investigation report shows the seriousness of China's leakage problem, The current domestic underground works are also widespread leakage, lining cracking, surrounding rock damage and other phenomena, leakage problems caused by the impact and loss is difficult to estimate [2] . Therefore, it is of great significance for the development of construction industry to solve the seepage problem of building structure effectively. Using styrene-Acrylic emulsion to modify mortar, the impermeability, frost Resistance, carbonation resistance and corrosion resistance of styrene-acrylic emulsion modified mortar are studied, which provides reference for the solution of tunnel, civil defense engineering and hydraulic structure.
RAW MATERIAL
This article selects Lantian County Yao Bai Special Cement Group Co., Ltd. P. O42.5 Ordinary Portland cement, specific surface area 350 m2/kg [3] , 0.08 mm square hole sieve remaining 4.2%, measured density 3.05 g/cm3 (3050 kg/m3), physical properties and chemical composition see Table I, Table II . We selected 2630 kg/m3, fineness modulus of 2.78, stacking density of 1450 kg/m3, mud content of 1.1% Bahe sand. The use of styrene-acrylic emulsion produced by a German company is listed in Table III . Using the 40% solid content of polycarboxylic acid superplasticizer Mother Liquor, as the modified mortar water-reducing agent, the performance index is shown in Table IV . 
ORTHOGONAL TESTS
Material difference and different mix ratio will affect the performance of polymer modified mortar, according to the different proportion of polymer modified mortar, sand, cement, polymer and water quantity are different, based on sand quantity, three factors are determined: gray sand ratio, poly-ash ratio, cement ratio. The relation between cement quantity and compressive strength is studied based on the ratio of ash to sand. To set a reasonable range; the ratio of aggregate ash ratio is the key factor of polymer modified mortar, the strength of mortar is not lower than the requirement of preparation, the suitable polymer dosage range is selected, and the influence law of different properties of mortar is studied. Based on grey sand ratio and poly-ash ratio, according to the requirement of use, the maximum and minimum value of water is analyzed, and the proper range of cement ratio is determined. Reference to the "polymer modified cement mortar test Code" (DL/T5126-2001) to give the range of three parameters, the first set of gray sand ratio of 1:2, 1:2.5, 1:3, water cement ratio of 0. 35, 0.40, 0.45, the ratio of poly-Ash to 5%, 10%, 15%, water reducer dosage of 1%. According to the test in DL/T5126-2001, the flow degree and the mode of the mixture were observed, the test plan was further modified [4] [5] . According to the factor level table, the optimal mix ratio is selected and the test results are shown in Table V. The strength of the common mortar is 8.14 MPA, the compressive strength of the press 38.17MPA; the tensile strength of 3.25 MPA, the bonding intensity is 0.46MPa. According to the results of orthogonal test, the mechanical properties of mortar can be improved by adding polymer. For factor A, three of the indicators are A3 for the best level, so take A3 as the best. For factor B, B factor is the main factor that affects the performance of the modified mortar, and the tensile strength and bond intensity index is better when taking B2 and the effect of B2 and B3 on the compression-folding ratio is small, according to the majority principle, the B2 is the best. For factor C, the compression ratio is basically unchanged, and the tensile strength and bonding intensity index are better when taking C1, so the C1 is the best. In comprehensive, the optimal mix ratio is A3, B2, C1, i.e. ash-sand ratio 0.375, poly-ash ratio 10%, water-cement ratio 0.38. Figure 1 . and Figure 2 . respectively indicate the water seepage height and pressure of the specimen under pressure of 2.0 MP, and the addition of polymer can improve the impermeability of mortar. The ordinary mortar is pressurized to 1.5 MPa, constant pressure for 6h, modified mortar are intact; continue to pressure to 2.0 MPa, constant voltage for 8h, the end surface of the test piece does not appear seepage phenomenon, after splitting, the height of the water seepage measurement is the value of the 31 mm. The larger the amount of polymer, the smaller the penetration height, the lower the decreasing amplitude will be. The permeable pressure of the modified mortar is 2.5MPa, 1 MPa higher than the ordinary mortar, and the osmotic pressure increases with the increase of polymer content. 
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The effect of the ratio of ash to carbonation depth is shown in Figure 3 . The addition of polymers can enhance the carbonation resistance of mortar, and the depth of carbonation becomes shallower with the increase of polymer content. The longer the carbonization time, the greater the carbonation depth will be. The main reason is that the polymer is added to make mortar denser, and CO2 enter relatively less.
CONCLUSIONS
I The durability of polymer modified mortar is better when the ash sand ratio is 0.375, the poly ash ratio is 13%, and the water cement ratio is 0.38.
II The water pressure of polymer-modified mortar is 2.5 MPA, which is increased by 1 MPa compared with ordinary mortar, and the water pressure increases gradually with the increase of polymer content. The addition of polymers can enhance the carbonation resistance of mortar, and the depth of carbonation becomes shallower with the increase of polymer content.
III The general mortar of 28d chloride ion penetration's height is 25 mm, when the polymer content is 13%, the chloride ion permeation height of the modified mortar is 11.72 mm, the polymer can significantly enhance the mortar corrosion resistance to chlorine salt, improve the durability of mortar; the larger the polymer content, the smaller the chloride ion permeation height, the corrosion resistance of chlorine salt is better.
